1. Introduction
===============

Aortic dissection (AD) is a life-threatening illness that has a wide range of manifestations.^\[[@R1]\]^ As a result of similarities in clinical risk factors and presentations, AD can mimic acute myocardial infarction (AMI).^\[[@R2]\]^ Patients with AD with an ST-elevation on electrocardiography (ECG) suggestive of AMI are easily misdiagnosed. AMI and AD are both critical illnesses that require rapid diagnosis and treatment in the emergency department.^\[[@R3]\]^ However, the treatment of AD differs from that of AMI. If patients with AD are given thrombolysis, their mortality rate increases significantly as a consequence of further rupture and uncontrolled bleeding.^\[[@R4]\]^ Irrespective of misdiagnosis, the treatment of Stanford Type-A AD with coronary malperfusion due to extension of the dissection membrane into a coronary ostium is challenging for emergency physicians.^\[[@R5]\]^ Here, we report the cases of two patients with Type-A AD misdiagnosed as AMI.

2. Case presentation
====================

The patients provided informed consent for the publication of their clinical and radiological data.

2.1. Case 1
-----------

A 60-year-old man presented to our emergency department with acute chest pain that had persisted for the preceding 2 hours. On admission, his body temperature was 36.5 °C; pulse 70 beats/min (bpm); respiratory rate 20 breaths/min; and blood pressure 112/65 mmHg. There was history of hypertension and diabetes in the past 3 years. No obvious positive signs were found on physical examination. ECG showed sinus rhythm with a 2-mm ST-segment elevation in the inferior limb leads. He was diagnosed with AMI and transferred to the cardiac catheterization laboratory for primary percutaneous coronary intervention (PCI).

The initial attempt to selectively engage the left coronary artery and right coronary artery (RCA) was unsuccessful. Contrast injection through the pigtail catheter showed that the aortic cavity was divided into two chambers by a false pipe. This suggested that the coronary ostium originated from the false lumen of a Type-A AD. Subsequent CTA confirmed final diagnosis of Type-A AD from the aortic root to the abdominal aorta.

The patient underwent emergency aortic root replacement and elective RCA--ascending aorta coronary artery bypass graft surgery. During cardiac surgery, AD from the aortic root to the ascending aorta and dissection violations of the RCA ostium were confirmed.

The patient was discharged after 2 weeks. At a 1-year follow-up examination, computed tomography angiography (CTA) indicated that the patient had made a full recovery (Fig. [1](#F1){ref-type="fig"}).

![Computed tomography angiography showing that the ascending aorta is normal and that the saphenous vein graft to the right posterior descending artery remains patent (arrows).](medi-98-e17662-g001){#F1}

2.2. Case 2
-----------

A 55-year-old woman was admitted to our emergency department with abdominal and back pain that had persisted for the preceding 7 hours. On admission, her body temperature was 36.0 °C; pulse 98 bpm; respiratory rate 23 breaths/min; and blood pressure 117/65 mmHg. No obvious positive signs were found on physical examination. Regarding her medical history, she had suffered from chronic hypertension for more than 10 years. ECG showed sinus rhythm with ST-segment elevation in the inferior limb leads. She was diagnosed with AMI and transferred to the cardiac catheterization laboratory for primary PCI.

The initial attempt to selectively engage the coronary ostium was unsuccessful. Contrast injection through the pigtail catheter showed that the aortic cavity was divided into two chambers by a false pipe. Subsequent CTA confirmed Type-A AD from the aortic root to the abdominal aorta and dissection violations of the coronary ostium (Fig. [2](#F2){ref-type="fig"}).

![A and B: Multislice computed tomography reconstructions vividly showing aortic dissection from the aortic root to the abdominal aorta. C: Dissection violations of the right coronary artery ostium (arrows).](medi-98-e17662-g002){#F2}

The patient underwent emergency replacement of the ascending aorta, but died 6 days later.

3. Discussion
=============

Acute Type-A AD is a challenging clinical emergency. Despite the advances in diagnosis and surgical techniques, the latest reports reveal a surgical mortality rate of more than 20%.^\[[@R6],[@R7]\]^ As a result of similarities in clinical symptoms, AD can mimic AMI.^\[[@R2]\]^ Patients with undetected AD are often misdiagnosed with AMI. Patients with AMI and features suggestive of AD should be checked for the presence of AD to minimize the necessity of reperfusion therapy.

However, a short reperfusion time is associated with improved survival in patients with AMI. The 2017 European Society of Cardiology guidelines for ST-elevation myocardial infarction (STEMI) recommended a time from "STEMI diagnosis" to wire crossing of \<90 minutes.^\[[@R8]\]^ Based on the concept that "time is myocardium", AD is sometimes misdiagnosed as ST segment-elevation myocardial infarction and inappropriately treated with thrombolytic or PCI agents.^\[[@R9]\]^ Type-A AD can cause AMI when the dissecting membrane extends into a coronary ostium, and the expanding false lumen can compress the proximal coronary artery. The higher incidence of RCA involvement is attributable to the fact that dissection more commonly originates from the right anterior aspect of the ascending aorta above the right coronary sinus.^\[[@R10]\]^ Difficulty during catheter engagement should raise the suspicion of acute Type-A AD. D-dimer testing and transthoracic echocardiography (TTE) are helpful for the initial bedside screening of patients with chest pain, and CTA further aids the early recognition of AD.^\[[@R11]\]^

AD may mimic AMI due to similarities in clinical presentations and risk factors. To facilitate the differentiation of STEMI from AD, evaluation of the patient\'s complaints should focus on chest pain, associated symptoms, sex, hypertension, diabetes mellitus, and age-related differences in presentation. In 2010, the American Heart Association released guidelines for the diagnosis and management of patients with AD. In these guidelines, an aortic dissection detection risk score system was used as an initial clinical tool for the detection of AD.^\[[@R12]\]^

Our patients exhibited many indications of AD. In the emergency department, detailed characterization of chest pain may have provided clues to AD. In particular, the second patient complained of abdominal and back pain. Moreover, both patients had a history of uncontrolled hypertension. However, chest pain with ST elevation on ECG was suggestive of AMI. Fortunately, they were not given thrombolytic therapy and were transferred to the cardiac catheterization laboratory for coronary angiography. Unsuccessful attempts to selectively engage the coronary ostium aroused our suspicion. Then, subsequent CTA confirmed AD and the patients underwent emergency surgery. Unfortunately, the second patient died because her chest pain had persisted for more than 7 hours. Thus, rapid diagnosis and treatment of AD is crucial.

4. Conclusion
=============

AD may indirectly cause AMI, and the possibility of AD should always be considered as a differential diagnosis in patients with AMI. TTE imaging, D-dimer testing, and AD detection risk score calculation may enable the early identification of AD. When there is a high index of suspicion, it is necessary to consider further imaging examinations.
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